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(54) INFORMATION RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a multilayer 
information recording medium having good recording and 
reproducing characteristics when recording and 
reproducing are conducted with a blue laser. 

SOLUTION: The multilayer information recording medium 
has a substrate and N (N is an integer of 3 2) information 
faces in which information is recorded by a change in 
atomic arrangement caused by irradiation with light and 
has N recording films and (N-1) spacer layers on the 
substrate. Each of the recording films for the first to 
(N-1)-th information faces counted from the substrate 
has a lower protective layer disposed between the 
substrate or a spacer layer and the recording film and 
has an upper protective layer and a transparent 
reflecting layer disposed on the upper side of the 
recording film opposite to the substrate. 
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i 02. A I 2O3, Y2O3, Ce02, La203, I n2 

03, G e O, Ge02. PbO, SnO, Sn02, B 
eO, B i 2O3, T e O2. WO2. WO3, S c203, 



Ta205 ? Z r O2, Cu20, MgO^^Stt, T 
aN, A I N, BN, CrN, S i3N4, GeN, Al 

-S i -NS«» («*JiA I S i N2) tetzcomtm 

TtmCDttlt. A I 2O3, Y2O3, La 203(^2 : 3. S 
i O2. Z r O2, G e C>2l£ 1 : 2 . T a 205!* 2 : 
5. ZnSlil : 1 1 I* 5 1££ <!: ^Tb^CDttlCiftlN C <t 

l£A I -OliA I tO<Di£^A<A I 203^»iA I a"e± 
1 Olg^%JaT. S i -OI£S i tOCDttmrfS i 02 
^bSi lt± 1 Oj^-T%lUT^. ^JSTcfftiO^fttf 

1 OJS^%JUTA<»SLl\> 1 ojs^iai-rtist. 

fco 

[OO 5 2] C0>ffi±E**«14Sl*O»«t,ttfflprflg 
TL&t 1 75{B}VL±<D&$ll2}si-—'\—^<< hB#<DS/^* — 
MK»Ii*t»+(D^««5c**«aBHS»ll*»a) 5 

[00 5 3] (Tsuftaw) *sas«-ef*. litsb{s 

Biff 8 £ (Z n S) 80 (S i 02 ) 20 1 C MOO57N3H 
(D2lB«JSi: Lri^i. *fc, LOTSf5«ttJi2£ (Z 
n S) 80 (S i O2) 20B£!K»*?I4 nm0A I 40O57 
N3Ki:|ffiie3Kl1 nm(DC r 40O57 N3j§£fgJi Lfc 3 H 
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«i6±:LTl^ 0 2H«J6*t*T»«KJl2. 8(7) 
(ZnS) 80 (S i 0 2 ) 20Ktt*>«*mtLTI*. Z 

fc. ZnS, Si -N^«*4 V S i ~0-N^«i S 
i 02, SiO, T i 02, A I 2O3, Y2O3, C e 
O2, La203, I n203, G e O, G e O2, P b O, 
SnO, Sn0 2 , B e O, B i 2O3, T e O2, W 
02, WO3, Sc203, Ta205, Zr02, Cu20, 
MgOftifO>Klb48U T a N, A I N, BN, Si 
3N4, G e N, Al-Si -NSttfl («^.tfA I S i 
N2) ft£f0>ft1b1fe. ZnS, Sb2S3, CdS, In2 
S3, Ga2S3, GeS, S n S2. PbS, Bi2S3ft 
£0>flMb4fe« SnSe2, Sb2Se3, CdSe, Zn 
Se, In 2 Se3, Ga 2 Se3, GeSe, GeS 
e2, SnSe, PbSe, B i 2S e 3ft if U >it 

CeF3, MgF2, C a F2ft if<Z>5Mb»U 
f*S i, Ge, T i B 2 , B4C, B, C, ±IB 

<D*f*4(ciftt^fiE0)ta)^ffli>rt,«fei^« Sfc. Zns 

"S i 02, Z n S-A I 203ft t\ ZtlZCDm&ttft 
h*<*#<* Z n Sffie Omo I %J2Lt£i5 

»*i*«WIB*JB<'C#*fc«!>. :h?60mo 1% 

t^jft^Kfbtt^aft:«i«a)1b¥SStta)Ai^jA^li^ 
t>£ti& 0 C(D*(DK<bfe. -tr UMbttrctz n siriS 

[0 0 5 4] C*L?><b^!telf-fclt45c*lttt, 

7tm<DktlZ K A I 2O3, Y2O3, La 2031*2 : 3. S 
i O2, Z r 02, G e O2I* 1 : 2. T a 205f£2 : 
5. ZnSlil : 1 1 "5 it £ t &fr : Z<D\£\Z&l\ Z t 
L -?-<DJtfr b INT t, @*§CD£!l£f£f9 

li A I - OteA I ^ CHDttmrfA I 203^f> A I **e± 
1 om^%\>XT. s j -ofiS i tO(Dtt$A<S i 02 

^bSi fr*± 1 ok^-%utf^ *H5c**a>-r*tA< 

[O O 5 5] ±E*m«. T«ftKJB£JjS[?ftti) 9 0% 

OHl^eJSLtKftSi:. **»AWftlffl«3&«1/2JSlT 
left*** »*«*4$tt(D*<bA<ft&*ifc. 
[OO 5 6] **ffi«^ffll^fcTSB«BWI<D?H*«»k 

Ttt«M«»<D8 0 96tt±a>aiJi[|Cfel^T»l*««k 
*><k^0. 0 1 ttoll u> h^X K-(D®TA<2%£L 

[0 0 5 7] TSB«KH^2BJa±lcL. EiUKflBc&T 
SB«KJS«*4£C r203*fcl4C r40O57N3-T^)(t. 



«yO)T»«BIS»«(DC r203lcftt)**f«t LTI*. 
C r 2O3ICS i 02, Ta205, A I 2O3, Zr02~Y 
203*S^Lfc«*1Ml«»*Ll\> 3fclvC % C oO*fc 
f*Ge02, NiO, d*tt>tc r203a>;B^14lA<»* 
Ll^o C*i&M<b»l*5B*«»k3&</Jx*< % TSf^SJi 

[0 0 5 8] C r203^fc(*C r 40O57 N3(7>~ 

SP£A l203*fcf*A I 40O57N3lCjfc*.*i % EODE 

I 40O57N3(Dfty ICS i 02£fcl*S i 33 0 63 N4ft 
fc\ *fcctt&a>S*t»*«a)U:A<«ft*t<D*ffl^ 

r * HttftttttftW * *tf=. 

[0 0 5 9] mtz. A I N, BN, CrN, Cr2N, 
GeN, HfN, Si3N4, AI-Si-NlW (M 
X.I*A I S i N2) , Si -NJ&#H* S i -O-N^ 
TaN, T i N. Z r N, ft if <Dmitfa\*&&m 
fty. *UK&8S4bl=3*<. «fciJ8*L^o 

[O O 6 O] B e O, B i 203, C e C>2, C 

u20, CuO, CdO, Dy203, F e O, Fe 
203, Fe304, GeO, G e 02, H f O2. In 
203, La 2 03, MgO, MnO, Mo0 2 , M0O3, 
NbO, Nb02, PbO, P d O, SnO, Sn02, 
S c203, S r O, Th 02, T i O2. T i 203, T i 
O, Te02, VO, V2O3, VO2. WO2, W03ft^r 
CDBNbttL C. Cr3C 2 , C r23C6. Cr7C3, Fe3 
C, M02C, WC, W2C, HfC, TaC, CaC2 

ft if omt^ tz\t % ±tz<D&m\z&imf&<D $<b&m 

[o o 6 1 ] TummmmmtmzMitm&tzitmit 
tycDrnzm+tzm-sit^ z n , smmmmtp^cDtjkm 

IC. E£tSg£fiT£i±ftl^<fcfCf£ s 2 5nmJMT£ 
^£::£7M?$L< . 10nmJ2lT1?liJ; l J»SL^o 
fco *9 — ftK»J5EA<"C?**a)l**?|2 nmHlTftiJ . 5 

*<«feyA<fty. *a<o«$. i5«aib<©fc 

»l=C/NA<iSTLfc 0 T»fiiilMItf10n 

m^S(7)^^. iB»K<D«asss*<ft< ft*fc». 
[00 e 2] mmm) *nmmx*it. tmm3, tm 

R9 * G 95s b2T e8l:J?y»*Lri^o *E«M 
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(DB£*filZfclf*H«*tt* SSSb b b«®^2. 0. 0g 

[O06 3] G e5S b2T e8l^^+5*ffilSM3, 9 (D 
WI&tLXit. A g3G e30S bi4T e53, Cr3Ge32 
Sb13Te52^. A g — G e — S b — T e Cr— G 

e - s b-T e&ttftvmmitcDmte&boytf^.m&tf 
^^<^y»^LLN 0 Btt«3fc*tf/*fcr*Ett«9 

ttAibajtaa<«:«. vt^x. £jm$ti 

5 A g 1$ fcl* C r Itf 2 1^%^!, 1 0JlT%i^T 

b-T em&mX*i>*— M*pTftT*fe&. Ag 

r. W, Mo, Pt, Co, Ni, Pd, Si, Au, 
&3 



Cu, V, Mn, Fe, Ti, B i (Dl^tlfrCD O %J0) 

[oo6 4] *sgit«-cia«B9a)iBia[^Kft**. .i 

oia]»#|ftjL!fefc«fci;i o ^0f^^^v * £ — 
GftlK9CDni* (nm) |c»U 1 0 05 o 

(%) i si§tt#Mkx.ttiw-3i^TttiHrx^s/a>^^ 

*-fiS (96) ZTTsLtzo 
[O O 6 5] 
[S3] 



£&£9<DW3: (nm) 




1 73@8£»iUft4>2?7? — 


2 


2 3 




4 


1 8 


1 5 


5 


1 5 


1 5 


1 O 


1 4 


1 4 


20 


1 5 


1 5 


2 5 


1 5 


2 O 


3 5 




2 5 



[006 6] CfufcVK lBit^9CDMil^^<t-^<tfH 

#«iot5cttf^ofc. c*i<fcij« ettffi9(0K« 

Ii4nm)^t 2 5 n miilT^V 7^-^20 % WTC 
[0 0 6 7] BttK3<DB»fcc*:i;. 1~N-1f$® 

(u>r-v-) \zt$i+z>mmmmmi-^x\*. mtmm 

(Blli«|::fc4£#««^lCfcl*TlBfi • ff^Rl^^^S 

1 *ttalft»BfllflBttBa>dttBJSft< 1 OnmBTt* 
it. N*«><&««ffi(0C/N*<4 8 d B\Zk±tl:£< 

*>a>1ff«ffi<DC/N^4 9 d BW±i:*#<T?*J:y» 

[0 0 6 8] (±«filBS) *3ltfi«-ett. -tSPfiUHMi 

1 OjZnS-S i 02£ C r 4 0O60l^cfc VlfctiLLtzo 

L 0±a5ffiSH4^ (Z n S) 80 (S i 02) 20 
B£BJW?J4 nm(DA I 40O60BtJSBJ?I 1 nm(7)C r 
40O60K*«BLfc3ji«i£i: Lt^^ 0 

[0069] ZnS-S i O2lCftt>£±S|J«BJl0>** 

*4<tLTI*. S i -n**Mbk s i -o-N^m. Z 



n S, Si 02. S i O, T i 02, A I 2O3, Y2O3, 
Ce02, La203, I n203, G e O, G e02, Pb 
O, SnO, Sn02, B e O, B i 2°3. T e 02. W 
O2, W03. S C2O3, Ta205, Z r 02, Cu20, 
MgO&£:(D&1b4gg* T a N. A I N , BN, Si 
3N4, GeN, A I - S i ~ N 3M**'4 A I S i 

N2) ttJfCDSIbttK ZnS, Sb2S3, CdS, In2 
S3, Ga2S3, GeS, SnS2, PbS, B i 2^3^f 
2fa>fik1b#9. SnSe2. Sb2Se3, CdSe, Zn 
Se. I n 2 S e 3, Ga2Se3, GeSe, GeS 
e2. SnSe, PbSe, B i 2 S e 3^ t CDir U Mb 
#9* C e F3, MgF2, CaF24ifO)ftft^ 
I4S i . G e. T i B2, B4C, B, C*fcld\ _hlB(7) 
tt«l:fi^ffl*O)t0Sffi^tt«):^o *f-. ZnS- 
S i 02. Z n S -A I 203ftifCttt>(D;l'&*t*4a)» 

Abc*t&a>^««-et,cfet^ 5B*«ai*o*fci*oizifi 

[00 70] Zft&<bft*M=fcM**5c*ttl*> «5LI*K 
4 lM*BHb*l= fc It 4^«tc^ £ &m7tm&&i * 

tt6Sll7C^(Dhbl4. A I2O3. Y203, La203l42 : 
3 % S 1O2, Z r 02. G e 02i4 1 : 2 „ T a 2O5I* 
2 : 5, ZnSlil : 1 t l\5 it £ t %fr*<Dit\Zi&l* 

i -oiiA i &oo)U:VA<a i 203^ b a i jt-e± 1 o 



• 



(9) 



ftm 2002-74742 



S i lt± 1 0B^%WTf, <&mitmS:(D-?Htf 1 0 
^%UIT^»*LL^ 0 1 Oj^T%^±-rtti>i:. 
^#$<b-r<&fc#>. SlSJttfl 0%Ul_hfiTLfc o 
[O0 7 1] ±IS«*4fi. ±M&mm±l%*%L<D9 0% 

[0072] ±a5«sji^2siu±icL. tmmm<D± 
stH£fiJitt*4£c r 2 03\z-t&t. ^mm^^mz 

[OO 7 3] £ ^IZ-eo-gfl^A I 203, SfclJS i O 
2l^*-££=i> h^X KA<*^<ai3fer»*Ll^t 

ioo7 4i ±i$j%mmttmi.tzi,(Diz. lo±sps 
tin. li±»«biii, * &i=^mt«E»a(*a>±» 

[oo7 5] (jRStB) **J6«-ei*swJ»i 1 \za g 

Ag-Pt, Ag-Au^. AgS4$i*»tt5t 
<D##£Ll\> Ag^pJ^efe^» 0 AgM*(DA 

oeffl-eiij: y a» lefts c t A^ofco 

[O 0 7 6] *fc. Z nQ8P d2«* Zn98Pt 2iK. Z 
n98Cu2R Zn98Ni2M> Zn-Pdl, Zn-P 
Zn-Cu« % Zn-N i «|* % Ag^«*4lChfc 

%^t±4lg^o/o)UTC7)lGSl(C-r^><t. £»[h]«£»*.&* 

[O O 7 7] ^l^Tr. A u, A I , C u, Ni, Fe, 
Co, Cr, Ti, Pd, P t , W, T a , Mo, S 
b, Bi, Dy, Cd, Mn, Mg, V0)7tm%-fo. £ 

c*L&Hj£o)^^cfcytt*ii^fflt^rticfci^ 

iz^ Ran it. £m>7tm. ^±K7tm. -ti^co^^. 

[O 0 7 8] CCD^Tr. Ag, Al, A I A g £ 

A I, A g^ian(7)7C^CD^WMliA g^#p]^|- % 
0. 5lg[^%)U±5j^^0/6JaT(D$BffllC-r-5 < b. zj>K 



fco iKT-%ui±2B^%eiT(DttHTf*cfeya<^o 

fco 5KS 4 0 O nmWift|Cj3l+SS«*^Jt«-r4i: A 
gffdiAg^[i^95% % A I. Airlift) 9 2 

AgS(Dj«Jl^ «^Xht^o C 
♦l&tC*CS»t LTI*. Zn, Zn^|j8 9%, 
Pt, P t S&rffoe 5%tJffiftfi|cfclt-6JE»*4<* 

a> h^x h£*#<£b3fefc 0 

[0 0 7 9] Jilfitmi*. SttliR?ftO)9 5%JU± 
[0 0 8 0] fiSBBIA^OnmctyiL^ 

1 ^i^ts^Mv7^-^i 5%cfcy^#<>i^ 0 

30nmtli1 5%StfiTt^5o Sfc. 
£B#l«*<ft<fcy. 2Xff^±fz^lf-S. £fcl*X/<* 

* y >^1©ISI? 2Mm-tisrt-&«. ff2j?R8#ra*MS 

2 0 O n mWT^ffS Ll^o 

[oo8i] (at<R) **ifi«-(?i* % affiizia« % 
^*>^ffla>»**-#- £*°y *— tk*— h»fii 

<b#^X&<^£fflUT*,J:^o 5S<b*T^X<D«t>y (z^ 

[008 2] ^ h77^r>^ffl(DM§tl)Ifi(!: 
I*. &fam&±Tl£tz\t-mz, E»-»4»«Afc 
Lfc<t£. A/12n' (n' l*£;Ktt*4<DIB&r*> 61 

^A/6n' <DB#. <7PX h — ^^/^$<^j:y»^LL^ 
B*. SffiJK^0)*H*yttS<3S4A<. ^PX-f u— 

[0 0 8 3] *fc. *©aMitt»»fi=ctyji<i:oT^r 
o>ai*tA^tti**Ly >rxt&4fc». h^^t-^ii 

[0 O 8 4] f>fX^^XtIS 1 2 cmlCRbf, 
13cm. 8cm. 3. 5>T>^. 2. 5 ^ 
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1. 2 mm, 0. 8 mm, O. 4 mm, 0. 1mm 

[0 0 8 5] JfcSMSflCCIdU X'*— tf-Jl^fl-LTlfiy^- 
trt+Tl^tf, «2OT^-fX^gfl#(Dtt;byK&J<DtSJ& 

lv 0 p.£y^:bi*i::mi^^<x^sm£fci*#Sm<DS 

fcc ? LTftSS Lfc 2 g^ro^-r y «j#tH 

[0 0 8 6] («J*BRiIU »») MaHJE. 
o l\T r±-€-*.-e*U|iaj<OH* L l*«SB £ <t -5 f£ It T- 1 13 

fc 1= J: y. SblcaitflA'^. 
[ O o 8 7 ] C*S60iJ 2 ] 

(MBaH#©«*. S&) Blia>«*Hl::«Lf:=»T 
BB«it**U a»<o**«it (fitter Bt*# 

LTSJftLfco I§1 2 cm, m$0. 6mmT? 

tS 1 ±IC, M9$^3 O nm(D ( Z n S ) 80 (S i 02) 
208M<tMJl$-l4 nm<D A I 40O57 t mM-ft) 1 nm 

(DC r40O57N3ll^ i =>&-i>L0TS5(£liJi2, 11^6 
nmCOG e5S b2T e8A N t>^C-5L0iei5m3, 
nmtf>C r203K-b®J**?I4 nm(DA I 2038I<tBIJl^ 
1 2 5 n mtf) (ZnS) 80 (S i 02) 20^* xi => , S'SL0 
-tSMSHJl 4, 5 nm(D (A I 2O3) BMJ: y 

3L03f|BSS*Jf 5. ge^5Onm0) (ZnS) 80 (S 

i 02) 2omfr*tez>Lom±tt&mme&\mx.Mm.L 

[oo8 8]i*. y ><f;£;£i::«fcy, 

m2OTi?-rx^ei}«i*, 7Hy*-?K^-f h 

1 2±|C, JliJ?^8 0 n m(DA g98P di C u 1 
mfrhtt&L 1 JSWH 1 1 ±lzmm$3-\ 2 0 nmOT (Z 
n S) 80 (S i 02) 20Btm&-%}5 nmtf>C r 203^ 
S>fc5L -\±U&mm-\ 0, Onm(DGe5S 
b2T e8* x t>fc-5L 1 IEI5JH 9 , 5 nm<DC r 40 

057N3Sa,tMff^)9 5 nm(D (Z n S) 80 (S i O2) 

-5 o 

[00 8 9] -f- (Oft. mZ%A0^4*'?Utttm2.<D 



SftBM 8 *X^-*II7 spirit y *Jb#, El lie 

[0090] »ffltBffil*% Att«(D«j£0 ( L O T»« 
»■ 2 ^ b L O ftlSHftBM 6 $ t) ftfrt>m 

i^om&m (l.itssbi8^&l uzmmi 1* 

[009 1] C^x^U. L 1 ^rj ^WELMm*. ££Hi 
ii(OM¥ttAc/Aa (Acl±tt&ttffioe»ni:: 

fcitsuRJix. a att#Afttttta>eflUHic£it«ifttt) 
3fai=:*&<m*ss««i i~mM<D&mmmtm 

ii*(DL 1 |Cjt-< : **JfeW00L 1 7\— ^ 

[0 0 9 2] L 1 Ttt«HJl8KJ»a>#*Ll*teBI*7 
O n m~ 1 4 O n m, L J jfiF^ LI^SgH1I£ 8 O n m~ 1 
3 0nmT*fc£ o L 1 ±»«BJf 1 O0»CD#*Ll*«5 
HI* 9 5 nm— 1 5 5 n m, £ L J fff LU^IESli 10 5 
nm~1 4 5 nmT?fc<& 0 L 1 IB SUB 9 lffi«a>» * L L> 

[0093] tmmm 3 ] 

^J^Lr3/ii«tt:^7Fr o 
[O O 9 4] 181 2 cm. J5£ 0. 6mmtS 

Sffi3 0±lC > Slil^8 O nm(DA g98P d 1 C ulM^ 
b45L 2SStB2 9±(Cjg|1^8 O nm<D (ZnS) 
80 (S i 02) 20Ki:K**?I5 nmCDC r 203^&«j:-S 
L 2±a5^gJl2 8. mmftil S nmCDG e5Sb2Te 
8* % &£5L 2K&K2 7. MJ1^5 nmCDC r40O57 
N3)g<hJgJ?^8 O nmO) (Z n S) 80 (S i 02) 20SI 

So 

[0 0 9 5] ^<D&. *n»8Hk«l$fflt^h7 7*. 

va>S (2Ptt) lc < fcotgSi:h7 7 + >^;g 
**-T*L 1 -L2Pp1X^-^12 StMLfe. C 
CD-hlZ. L 1 SB«Lfc. L1-L2fa^-^I2 5 
±13. flIJ?^]5 0 nmCD (Z n S) 80 (S i O2) 20® 
^&^4L1 g±gP«aH2 4. H^3 5nm0) (A 

1 203) m& y 1 iiB^j^itji 2 3 s flsj¥$^j 1 2 o 

nmCD (Z n S) 80 (S i 02) 200^0*^4 n mO 
A I 2O30t0I**?I1 nmCDC r 20303^ £ # iJt 
^HH2 2. Bfffi5nmO)Ge5Sb2Te8^b4 
*L1 IB»K2 1 . nm(DC r 40O57 N 3Bt 0 

(1^4 nm(7)A I 40 0 57 ^30^0©^ 1 2 5 n mCD 
(Z n S) 80 (S i 02) 2O0* N t>fc5Ll T$P^li^2 
O. *«*»«Lfc. 
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[0096] #Zlz9t\2i:tmm<D2 P&Kcfcy LO-L 

[O0 9 7] LO-L 1 FpIX^— tNll 9±\zmmifo5 
OnmCD (ZnS) 80 (S i 02) 20H*> % £> &£L0 g± 
1 8. mmtt)3 5 nmCD (A I 2O3) ffi^y ft 
£L02f9!KS*JB 1 7. JHJ$£) 1 2 O nm(D (2 n S) 80 

(S i 02) 20Jl£J§Jlft)4 nm<7)A I 203M<t^H^ 
1 nmCOC r2O3B^&ft4L0±ffl«Hlfl|1 6. OWft 
4 nmO>G e5S b2T o8^e>ft*L0EgR3. BWft 
1 nmCDC r40O57N 3^^SiJ¥$>j4 n m(D A l 40 O 
57N3K£1KJM&1 2 5 nmCD (Z n S) 80 (S i 02) 
20«* x &££LOT»S«Jf1 5. H^2 5nm(D (Z 
nS) 80 (S i 0 2 ) 20K^&fc*L0*±««Klil 4 

*mi*»fiiLfc, §&izs&i 3fPiyfttfc 0 sum 

^4 



»"S4»aiiSllt«1i:B«T?ft*. Z(D^5fc. # 

fflj3jua±i=LTiB«k • w^r-s^tjb^piffe-e*** 

[00 9 8] [HS60IJ43 

mmmytftconm. mm) mmm ^ omnummw 

1 CDfeilO. 5 7 5 — 0. 5 9 6mm(DSitlS 
»0>*« * fc ^ HflMRf BIKMtff *fMJ Lfco ( ^ -f x ^7 
E1-E8) 

E1-E8) <D#U**— IZ3Tw(DBtt«#£E« 
U s/NJt (v^;u*}y >f Xi±) £»5ELfc. CO) 

$s^^a4iz7F^r 0 

[O O 9 9] 
[14] 





tE££ (mm) 


LO(»S/N 


(d B) 


L 1 <Z>S/N 


(dB) 


E 1 


O. 


5 9 6 


1 9. 


O 


20. 


3 


E2 


O. 


5 9 6 


20. 


O 


2 1 . 


O 


E 3 


O. 


5 9 6 


2 1 . 


O 


2 1 . 


7 


E4 


O. 


5 96 
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